In the Bay of Villefranche, tintinnid ciliates have been studied since 1879 yielding a 11 unique time series. The species inventory, excluding likely synonymous records, 12 
Introduction
for the Bay of Naples that compared recent sampling to that of 53 Issel (1934) . There appears to but a single study concerning historical trends from a 54 single locale; it concerned macroinvertebrates from a large coastal embayment and 55 concluded that human activity, in particular harvesting, had changed the species 56 inventory (Trott 2016). Here I report on historical changes in species inventory of 57 tintinnid ciliates in a single location, the Bay of Villefranche, arguably the best-studied 58 once on a single date is herein termed a 'oncer', seen but once, and these species 149 were noted as special cases. Sorting the entire listing by "sample year first found" 150 allows plotting cumulative number of species by year of sampling. This was plotted 151 along with cumulative number of samplings by year (see Table 1 ). The relationship 152 between sampling effort and species discovery was examined by plotting cumulative 153 number of samplings against cumulative number of species. It should be noted that 154 the nature of the data, limited to species found by year and number of sampling 155 within the year, precludes rarefaction analysis, which requires presence/absence 156 data for each of the samplings. To identify species records as possibly new to the 157 Mediterranean Sea, for each species a literature search was conducted to determine 158 the first sample year the species was found in the Mediterranean Sea. The species 159 list from recent intensive sampling (2013) (2014) (2015) (2016) ) was compared to the species list 160 derived from all previous sampling to identify differences, especially with regard to 161 species recorded from multiple years. 162
Results

163
108 species, excluding probable synonyms have been found in the Bay of 164 Villefranche in samples gathered over a span of 137 years (Table 3) . Surprisingly, 165 relatively few were encountered but one time, 17 out of the 108, and can so be 166 considered as stray species. Other than the species first described by Fol (1881, 167 1883), the vast majority of species, 101, were found elsewhere in the Mediterranean 168 Sea before being found in Villefranche. Thus not only have no species new to 169 science been found since Folʼs descriptions, but most were not even new records for 170 the Mediterranean Sea. Of the few species first found in the Mediterranean Sea in 171 Villefranche, 5 were also 'oncers', found but once, and likely members of the"accidental biosphere" out of their normal range due chance transport (e.g. Weisse 173
2014). 174
Temporal growth in the species inventory, both with and without 'oncers', along 175 with sampling effort is shown if Figure 1a . Growth in the number of species appears 176 to increase markedly in recent years. However, a different pattern is evident from the 177 plot of changes in the species inventory as a function of sampling effort (Figure 1b) . 178
The log-log plot, similar to a Preston Species-Area curve relating sampling effort to 179 species discovery (Preston 1962) , shows a linear increase (log-log) up to about 100 180 samplings (approx 1960) followed by moderate increases in species from 100-300 181 samplings (early 2000's). Notably only minor increases in the species inventories 182 resulted from recent intensive sampling from 300 to 461 samples (2013) (2014) (2015) (2016) . (Table 4) . Interestingly, there is a strong relationship between cumulative sampling effort, varied 213 as it was, and increases in the species inventory (Fig. 1a) . Furthermore, the 214 increases in the species inventory of Villefranche corresponding with increases in 215 cumulative sampling effort (Fig. 1b) suggest that substantial sampling effort 216 (hundreds of dates) are needed to provide a near complete species list (as indicated 217 by a plateau). However, as the historical series includes any changes in the species 218 composition it may be useful to compare it with a similar sampling effort curve 219 derived from only the recent intensive sampling (2013) (2014) (2015) (2016) . (Table 4 ). The differences in the species lists of recent versus 240 previous years may represent a change in the species composition of the tintinnid 241 assemblage. However, the more likely explanation is that the differences are due to 242 chance detections of species intermittently present in low concentrations.
Previous studies of seasonal changes in the assemblage of tintinnid species in 244
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